Ultrastructural characteristics of rat peritoneal mast cells undergoing differential release of serotonin without histamine and without degranulation.
Rat mast cells pretreated with the tricyclic antidepressant drug amitriptyline and stimulated with compound 48/80 secreted 60% of the total serotonin present in the cells, but only 15% of histamine, another amine stored in the same granules. Ultrastructural studies demonstrated that mast cells undergoing such differential release do not exhibit classical degranulation by compound sequential exocytosis. However, there were changes in granule shape and size, as well as alterations in many morphometric parameters consistent with secretion. Storage granules lost their homogeneity, exhibited greatly reorganized matrix and were surrounded by clear spaces which were often associated with small (0.1-0.01 microns) cytoplasmic vesicles, some of which contained electron-dense material. Secretory granules often had bud-like protrusions or were fused together in series. Quantitative autoradiography localized 3H-serotonin outside the storage granules, close to small vesicles, while staining with ruthenium red demonstrated that vesicular structures associated with differential release were not endocytotic. These results suggest that amitriptyline may inhibit regular exocytosis and permit at least serotonin to be moved selectively from storage granules to the cytosol or small vesicles from which it is eventually released.